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A method and a device for drying or heat treatment of a web- 
formed material 



TECHNICAL FIELD 

The present invention relates to a method for drying or 
heat treatment of a web-formed material, preferably glass 
fibre. The web- formed material is passed, in contact with a 
gas-permeable dryer screen, through a drying plant. Hot 
process air is blown against, and through, the web- formed 
material, in order to dry and/or heat-treat said material. 

For the purpose of obtaining an equalized velocity distribu- 
tion of the process air through the web- formed material, a 
pressure drop is generated in a zone which, on the high- 
pressure side of the web-formed material, lies close to and 
extends across essentially the whole web-formed material. 

Distribution members serve to distribute the process air in 
the region upstream of this pressure-drop zone. 

The present invention also relates to a device suitable for 
carrying out the method. 

BACKGROUND ART 

Web- formed materials, such as paper or pulp, are usually 
dried either in a contactless manner by blowing hot air 
against the web- formed material, or by contact with heated 
surfaces, primarily cylinders. 

In cylinder drying of a web- formed material, for example 
paper, the web- formed material is heated by heated cylinders 
against which the web- formed material is pressed by the web 
tension and/or with the aid of a felt or a dryer screen. 

In contactless drying, the web- formed material is usually 
passed back and forth through a plurality of drying decks, 
floating between upper and lower blow boxes, which blow out 
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hot process air against the web-formed material, in order to 
dry said material. 

If the web-formed material is sufficiently porous, one 
5 useful method is to blow and/ or suck process air or other 
suitable drying medium through the material, so-called 
through drying. The web- formed material is then suitably 
supported by a gas-permeable dryer screen or by perforated 
cylinders during the drying. Through drying is suitable for 

10 drying, for example, soft cr§pe paper (soft tissue, non- 
woven) and glass fibre. The concept drying is used in a 
broad sense in the following so that it also includes ex- 
traction of steam other than water and supply of heat for 
the purpose of, for example, curing a binder or achieving 

15 other chemical changes. 

The water (or other substance) which, in the form of steam, 
leaves the web-formed material is mixed with and discharged 
by the process air. To be able to retain the drying effect, 

20 therefore, part of the process air must be discharged as 
exhaust air and be replaced by drier and preferably hot 
supply air. This, of course, occurs to such a limited extent 
that such a high moisture content is maintained in the ex- 
haust air that condensation and corrosion on exposed parts 

25 can only just be avoided. The main part of the process air 
is recirculated. 

The process air is heated by the supply of heat to the mix- 
ture of supply air and recirculated process air. This often 

30 takes place by recuperative heat exchange, where the heating 
medium is low-pressure steam or medium-pressure steam, but 
may also take place in other ways, for example by means of 
one or more gas burners placed directly in the recirculation 
flow. In case of an increased drying requirement, the supply 

35 of heat is increased and in case of a decreased drying re- 
quirement, the supply of heat is reduced. 

In through drying, the distribution of the velocity and tem- 
perature of the process air over the surface of the web are 
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very sensitive parameters. This is true to a particularly 
high degree when drying a wet-fornried glass- fibre web. To 
ensure, as far as possible, at least a uniform velocity dis- 
tribution, a perforated plate or the like is usually placed 
5 near the web-formed material on the upstream side. With this 
plate, a pressure drop is created which equalizes the dif- 
ferences in velocity to a certain extent. The higher the 
pressure drop, the better the equalization. 

10 Increasing quality demands, however, have led to a situation 
where it is now difficult to fulfil the demands made with 
reasonable pressure drops. 

OBJECTS OF THE INVENTION 

15 

It is a first object of the present invention to provide a 
through dryer for the web- formed material. 

It is a second object of the present invention to provide a 
20 through dryer for a web-formed material, which dryer, with 
reduced pressure drop, achieves the desired conditions as 
regards distribution of velocity through the web-formed 
material . 

25 It is a third object of the present invention to provide a 

through dryer for a web-formed material which fulfils higher 
demands as regards distribution of velocity through the web- 
formed material than what can be achieved using conventional 
technique . 

30 

It is a fourth object of the present invention to provide a 
through dryer for a web- formed material which permits the 
dried web-formed material to fulfil higher demands than what 
can be achieved using conventional technique. 

35 

SUMMARY OF THE INVENTION 



The present invention relates to a method for drying and/or 
heat treatment of a web- formed material, preferably glass 
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fibre. The web-formed material is passed, in contact with a 
gas -permeable dryer screen, through a drying plant. Hot pro- 
cess air is blown against, and sucked through, the web- 
formed material in order to dry or heat said material. 

The water, or other substances, which in the form of steam 
leaves the web-formed material, is mixed with and discharged 
by the process air, at least part of which is recirculated 
whereas the non-recirculated process air is discharged as 
exhaust air and is replaced by a corresponding part of sup- 
ply air with a low water content. 

In order to obtain an equalized velocity distribution of the 
process air through the web-formed material, a pressure drop 
is generated in a zone which, on the high-pressure side of 
the web- formed material, lies close to and extends across 
essentially the whole web-formed material. 

Distribution members are used to distribute the process air 
in the region upstream of said pressure-drop zone. 

According to the present invention, a first flow of process 
air is formed, with a cross section extending essentially 
across the whole width of the web-formed material and the 
extent of which along the direction of movement of the web- 
formed material is considerably smaller than its extent per- 
pendicular to the direction of movement of the web-formed 
material . This first flow has a direction of flow that is 
essentially perpendicular to the surface of the web-formed 
material . 

The first flow of process air is divided into a large number 
of jets directed essentially in a plane defined by the di- 
rection of movement and the normal direction of the web- 
formed material, said jets being distributed over essenti- 
ally the whole angular region facing the web- formed materi- 
al. Thereafter, the jets are allowed to be mixed with one 
another again into a second flow of process air which is 
conducted through the pressure-drop zone and then against 
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and through the web- formed material lying on the gas- 
permeable dryer screen. 

The present invention also relates to a device for drying or 
heat treatment of a web- formed material, preferably glass 
fibre, comprising a gas-permeable dryer screen for transpor- 
ting the web- formed material, as well as one or more fans 
blowing hot process air against, and sucking it through, the 
web- formed material, in order to dry or heat said material. 
A chamber, surrounding the fan or fans, extends essentially 
across the whole width of the web-formed material. One or 
more distribution members, preferably located relatively 
near the fans, are adapted to distribute the process air. 

Means generating a pressure drop, located on the high- 
pressure side of the web-formed material, lie close to and 
extend over essentially the whole web-formed material. 

According to the present invention, the chamber has a limi- 
ting surface that is essentially parallel to the surface of 
the web-formed material. This limiting surface has an open- 
ing extending essentially across the whole width of the web- 
formed material . The extent of the opening along the direc- 
tion of movement of the web-formed material is considerably 
smaller than its extent perpendicular to the direction of 
movement of the web-formed material. A distribution member, 
placed outside the chamber, covers the opening entirely. The 
distribution member consists of an arcuate perforated, 
sheet-formed element. The pressure-drop generating member 
consist of a plane perforated, sheet-formed element. 

GENERAL DESCRIPTION OF THE INVENTION 

The present invention thus relates to a method and a device 
for so-called through drying of a web-formed material, pre- 
ferably glass fibre. The drying of the web- formed material 
takes place at least substantially inside a housing that 
completely or essentially completely surrounds the drying 
plant. The drying plant is divided into several sections, 
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through which the web-formed material is consecutively 
passed on a gas-permeable dryer screen. 

In a loop that is separate for each section of the drying 
5 plant, the main part of the used process air is recircu- 
lated, mixed with supply air and heated to the desired tem- 
perature. The heating is often performed recuperatively , but 
may also be performed with one or more gas burners directly 
in the process-air flow. The magnitude of the flow is deter- 
10 mined by fans placed downstream of the heating but upstream 
of the web- formed material, so that overpressure is applied 
only to the region between the fans and the web-formed mate- 
rial whereas underpressure prevails below the web-formed ma- 
terial and in the recirculation loop itself. 

15 

The fans are preferably radial fans, which on their high- 
pressure side have a chamber from which the process air 
flows against and through the web- formed material resting on 
the gas-permeable dryer screen. 

20 

The chamber has an opening facing the web- formed material. 
The opening is placed in, or constitutes, one of the limit- 
ing surfaces of the chamber. The chamber may thus be comple- 
tely without one wall and for this reason the theoretical 

25 delimitation of the chamber is called a limiting surface. 

The opening has an extent along the direction of movement of 
the web-formed material that is considerably smaller than 
its extent perpendicular to the direction of movement of the 
web-formed material; it is preferably formed as a rectangle 

30 with its long sides perpendicular to the direction of move- 
ment of the web-formed material, and especially it may be 
formed by the extent of the chamber. A first flow of process 
air, with a direction of flow essentially perpendicular to 
the surface of the web- formed material, is conducted through 

35 this opening. 



This first flow of process air is divided into a large num- 
ber of jets directed essentially in a plane defined by the 
direction of movement and the normal direction of the web- 
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formed material, the jets being distributed over essentially 
the whole of the angular region facing the web-formed mate- 
rial. The jets have thus essentially no component in a di- 
rection perpendicular to the direction of movement of the 
5 web- formed material lying in the plane of the web. 

The division is performed with the aid of a distribution 
member that is placed outside the chamber and completely, or 
essentially completely, covers the opening. The distribution 
10 member is in the form of an arcuate perforated, sheet-formed 
element, for example a perforated plate. 

The arcuate perforated, sheet-formed element is suitably, 
wholly or partially, formed as part of the envelope surface 

15 of a straight cylinder. It may, for example, be formed as 
part of the envelope surface of a straight circular cylin- 
der, preferably essentially as half the envelope surface of 
a straight circular cylinder. It may also be formed as part 
of the envelope surface of a straight polygonal cylinder, 

20 for example as part of the envelope surface of a straight 
polygonal cylinder composed of essentially plane sub- 
elements, preferably essentially as half the envelope sur- 
face of a straight regular, polygonal cylinder. 

25 The degree of perforation, in the arcuate perforated, sheet- 
formed element, should be lower in a central portion than at 
the sides. The perforation, in the arcuate perforated sheet- 
formed element, suitably consists of essentially circular 
holes which are formed with a rounded inlet and terminate in 

30 a neck projecting into the direction of flow of the process 
air. 

With this distribution member, a large number of jets with 
essentially circular cross section are formed, and the jets 
35 are directed a certain distance after the first flow has 
been divided. 

This distribution should take place such that the first flow 
of process air is divided into a large number of jets direc- 
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ted so that their paths do not intersect one another, prefe- 
rably so that they are essentially isotropically outwardly- 
directed. The division may be made so that they are direc- 
ted, section by section, in the same direction and/or so 
5 that the angular difference between two jets increases with 
the distance between the jets measured in the machine direc- 
tion of the web-formed material. 

The jets in a central section are suitably essentially anti- 
10 parallel to a normal to the web- formed material and other 
sections exhibit deviating directions with a successively 
increasing angle to the jets in the central section - 

The degree of perforation in the arcuate sheet- formed 
15 element should be adapted such that the ratio of the total 

cross-section area of the jets to the total area is lower in 
a central portion, where the direction of the jets is essen- 
tially perpendicular to the web- formed material, than at the 
sides, where the direction of the jets lies essentially in 
20 the plane of the web-formed material. The optimal distribu- 
tion of the holes and the size thereof will vary depending 
on the geometrical conditions. 

When the first flow of process air, in the distribution 
25 member, has been divided into a large number of jets dis- 
tributed in the manner described above, the jets are allowed 
to mix with one another again into a second flow of process 
air, which is conducted through the pressure-drop zone, 
through the pressure-drop generating member which suitably 
30 consists of a plane perforated, sheet-formed element, and 
then against and through the web-formed material lying on 
the gas-permeable dryer screen. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

The invention will now be described in greater detail with 
reference to the accompanying drawings, wherein 
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Figure 1 schematically shows the principle of a prior-art 
drving^^plant for a web-formed materials- 
Figure 2 schematically shows a section of a drying plant 
5 designed according to the present inventions- 
Figure 3 schematically shows a first distribution member 



15 



designed according to the present invention; 

10 Figure 4 schematically shows a second distribution member 
designe3~~according to the present inventions- 
Figure 5 shows a first detail of the distribution member 
accorBmg to Figure 4 , and 



Figure 6 shows a second detail of the distribution member 
accordorig^to Figure 4. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

20 

Figure 1 shows a simplified side view of a drying plant 11 
for a glass-fibre web 1. The drying plant 11 is enclosed in a 
housing 12 and comprises four drying sections 11a, lib, 11c, 
lid, separated by partitions. The glass-fibre web 1 is passed 

25 through the drying plant 11 in contact with a gas-permeable 
dryer screen 3, for example made of bronze. Associated with 
each drying section 11a etc, is a recirculation loop 4 com- 
prising an inlet 5, a recirculation channel 6, a recircula- 
tion fan 1, a heater battery 8, and an outlet 9 in the roof 

30 of the housing 12. Above the glass-fibre web 1, at a distance 
of approximately 13 0 mm, there is a pressure-drop generating 
member 2 in the form of a perforated plate 2a. 

The recirculation loop 4 is provided with an inlet 61 for 

35 supply air and an outlet 62 for exhaust air. A first control 

device 61a is mounted at the inlet 61, and a second control 

device 62a is mounted at the outlet 62. 
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The outlet 9 of the recirculation loop 4 is provided with a 

distribution member 91 consisting of guide vanes 91a. 

Figure 2 shows in simplified form a section 21a of a drying 
5 plant 21, enclosed in a housing 22 and designed according to 
the present invention. Associated with the drying section 21a 
is a recirculation loop 24 comprising an inlet 5, a recircu- 
lation channel 26, a gas burner 28, a radial fan 27, a cham- 
ber 27a surrounding the impeller 27b, and an outlet 29 in the 

10 roof of the housing 22, as well as an inlet (not shown) for 
supply air and an outlet (not shown) for used process air. 
The fan 27 is driven by an electric motor 27c. The outlet 29 
of the recirculation loop 24 consists of an opening 29a in 
the chamber 27a, which is completely open downwards and thus 

15 has no floor. 

The outlet 29 of the recirculation loop 24, that is, the 
opening 29a in the chamber 27a which is completely open down- 
wards, is covered by a distribution member 2 0 in the form of 
20 an arcuate perforated plate 90 divided into three sections 

90a, 90b, 90c. The central section 90b has a lower degree of 
perforation than the side sections 90a and 90c, although the 
difference is exaggerated to make it more clear. 

25 Figure 3 shows, in somewhat more detail, the section through 
a first distribution member 30 in the form of a perforated 
plate 93 that constitutes half the envelope surface of a cir- 
cular cylinder. The envelope surface is divided into three 
sections 93a, 93b, 93c. The central section 93b has a lower 

30 degree of perforation than the side sections 93a and 93c, 

although the difference is exaggerated to make it more clear. 

Figure 4 shows, also in somewhat more detail, the section 
through a second distribution member 40 in the form of a 
35 perforated plate 94 that constitutes half the envelope sur- 
face of a cylinder, the cross section of which is a regular 
dodecagon. The envelope surface is divided into six sections 
94a, 94b, 94c, 94d, 94e, 94f. The two central sections 94c, 
94d have a lower degree of perforation than the four side 
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sections 94a, 94b, 94e, 94f, although the difference is 
exaggerated to make it more clear. 

Figure 5 shows an enlarged detail of a section through the 
5 section 94c of the perforated plate 94 shown in Figure 4, The 
detail shows three circular holes 95 with necks 95a pointing 
in the direction of flow. The proportions are somewhat dis- 
torted to make it more clear. The degree of perforation is 
approximately 6 %. 

10 

Figure 6 shows an enlarged detail of a section through the 
section 94b of the perforated plate 94 shown in Figure 4. The 
detail shows three circular holes 96 with necks 96a pointing 
in the direction of flow. The proportions are somewhat dis- 
15 torted to make it more clear. The degree of perforation is 
approximately 8 % . 

The mode of operation of the invention is as follows. 

20 The fan 27 creates an overpressure in the chamber 27a and 

hence blows a first flow of hot process air through the open- 
ing 29 against the distribution member 20. In the distribu- 
tion member 20, the first flow is divided into a large niimber 
of jets passing through the holes in the arcuate perforated, 

25 sheet-formed element 90. Downstream of the distribution mem- 
ber 20, the jets are mixed into a second flow of process air 
flowing against the plane perforated plate 2a which distri- 
butes the flow over the web- formed material 1. 

30 The fan 27 also creates an underpressure below the gas-per- 
meable dryer screen 3, and this underpressure sucks the pro- 
cess air through the web- formed material 1 and the gas-pe- 
rmeable dryer screen 3. The process air is further sucked in, 
as a recirculation flow, through the inlet 5 and via the re- 

35 circulation channel 26 past the gas burner 28, where the re- 
circulation flow is heated to the desired temperature, back 
to the fan 27. Upstream of the gas burner 28, a part-flow is 
taken out as exhaust air, below the dryer screen 3, and dry 
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air is added, in the recirculation channel 26, in a manner 
not shown. 

ALTERNATIVE EMBODIMENTS 

The invention is not, of course, limited to the embodiments 
described above but may be varied in a plurality of ways 
within the scope of the appended claims. 

Thus, for example, both the shape and the degree of perfora- 
tion of the arcuate perforated, sheet-formed element (90, 93, 
94) may be varied in a plurality of ways depending on the 
outer geometry and other circumstances, and the recirculation 
air may be heated by indirect (recuperative) heat transfer by 
means of, for example, a steam battery. 
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